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Introduction
This investigation has two specific purposes. First, it
was proposed to determine if adolescent boys and girls differ
m their ability to attain concepts. And second, it was the
concern of this study to discover if boys and girls who identi-
fy with the masculine role also differ in concept attainment
from boys and girls having a more feminine role identification.
The concept attainment tasks were of a problem solving type.
Concept Attainment and Sex
In recent years, there has been an increasing interest in
the effect of non- intellectual factors upon problem solving and
t linking. One ol these non-intellectual factors is sex* How-
ever, there is still little research dealing with sex differences
and concept attainment. Wallach and Caron (1959) studied 6th
grade students and observed that girls included fewer events
as belonging to concepts on the basis of given standards than
did boys. The investigators concluded that concepts, like be-
havior, are subject to social regulation; since girls are made
reluctant by their upbringing to overstep behavioral boundaries
prescribed by authority, they also tend to be less expansive
in the realm of concepts. The authors hypothesize that fear
of independence generalizes in girls from the sphere of action
to that of cognition. Narrow limits may impair significantly
efficiency of conceptualization in females.
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Other studies have tended to confirm this difference in
conceptualizing styles between males and females* Males are
less conservative than females in making decisions, a result
d in a stady by
./allach and Kogan (1959)* However, further
analysis of their finding indicated that women are more conser-
vative than men when they are unsure of their decisions but less
conservative when sure* It was suggested that feminine conser-
vatism is learned through fear of punishment in subjectively
ambiguous situations* In a somewhat related study, Pettigrew
(1958) similarly concluded that men employ wider categories
than women; he also noted a positive relationship (+.26) between
the employment of wide category limits and the quantitative score
on the American Council on Education Exam* These results sug-
gest that males are more broadly tuned to the environment, and
more inclined to include a greater number of possible events
in order to attain correct solutions even at the risk of c omit-
ting many more errors* In our culture, males obtain greater
reinforcement in the use of wider categories since they are ex-
pected and encouraged to be more aggressive and expansive in
dealing with their environment. As a result, they are better
able than females to solve problems which demand broader cate-
gorizing styles for correct solutions*
In a study involving the Embedded Figures Test (EFT), college
males solved significantly more problems than college females
(Bieri, Bradburn and Galinsky, 1958)* A significant relationship
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was obtained between the Mathematics section of the Scholastic
Aptitude Test and performance on the EFT. Sex differences in
EFT performance are considered to stem from the tendency of men
to combine mathematical aptitude and a conceptual approach to
stimuli more effectively than women.
Information concerning sex differences in concept attain-
ment has been gained from studies where these results were in-
cidental to the main purpose. Forgus and Fowler (1957) found
that men are better able to attain "color concepts" than women,
whereas women were more inclined to solve problems involving
"things," i.e. forms. Their study replicated one of the Heid-
breder experiments. In a number of studies, Heidbreder (1948a,
b* 1949 noted that concepts are attained more readily when
the instances are "more thing like," In ease of attainment,
concepts appear to proceed from the "more thing like" to the
more abstract, according to the following progression, (a) form,
(b) color, and (c) number. Grant ( 195D obtained the same re-
sults when he replicated the Heidbreder experiments. While it
is yet to be definitely determined that color is a more abstract
quality than form, one might infer from the above studies that
since men are more capable than women In solving conceptual
problems involving color, they are more able in abstract concept
attainment tasks.
Concept Attainment and Sex Role Identificat ion
While information concerning sex differences in concept
-k-
attaimnent is meager at best, there is still less information
about the relationship of sex role identification to concept
attainment. We are forced, therefore, to make inferences from
findings in the area of problem solving*
Pr
-P)0 Solving ( and Other Test Performance ) and Sex
Many studies demonstrate that men solve certain problems
with greater facility than women, even when differences in in-
tellectual aptitude, academic training, and special abilities
have been controlled* Fo.r example, Strong (1943) indicates
that men tend, to be better than women in mathematics whereas
women are superior in language ability. In a study involving
transfer of skills learned in science and home economics classes
to new situations, Kostik (1954) shows that boys are superior
to girls* Intelligence, previous knowledge, reading ability,
practice effects and general personality traits were controlled*
His conclusion was that boys have greater ability to utilize
abstract principles as seen in their superior transfer ability.
Morgan (1956) failed to note any differences between males and
females in a test of logical reasoning. The test consisted of
75 true-false items involving syllogisms. The author concluded
that the verbal content of the problems may have given the fe-
males an advantage* In an experiment dealing with reasoning
ability on a non-verbal task, high school boys were found to be
superior to girls as measured by their performance on Katona
card type problems (Hilgard, at al. 1954) •
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There have been several studies in the area of problem
solving where the relevant results indicate that men are bet-
ter problem solvers than women. An investigation by Billings
( 1934 ) pointed to the superiority of college men over college
women in solving problems derived from the following subjects:
geometry, arithmetic, physics, mechanics, economics, sociology,
geography, and history. Previous training had little effect
on these findings. In a study utilizing the Luchins water jar
type problems, it was determined that both men and women were
equally susceptible to forming sets but men were better able
to surmount them (Guetzkow, 1951 ). In the well publicized hat
rack problem task (Maier, 194-5 ) » men achieved a greater number
of solutions than women.
Carey ( 1955 ) explored the possibility that sex differences
in problem solving are due to the varying attitudes of men and
women. To investigate this, she carried out an experiment con-
sisting of three phases. During the first phase, groups of men
and women were administered a problem solving attitude scale
along with ten problems. In the second phase, half of the male
and half of the female subjects participated in group discus-
sions concerning factors related to problem solving. Implicit
in these discussions was the idea of having subjects explore
their attitudes toward problem solving. In the third, and final
phase all subjects were administered an alternate form of the
problem solving attitude scale and ten additional problems.
-6-
similar to the first ten problems*
The results showed that men were significantly better
than women in problem solving. However, a group discussion
did result in slight but significant improvement in women’s
problem solving scores* Nevertheless, the men’s scores on
the second set of problems remained higher than the improved
women’s scores. A positive relationship between problem sol- •
ving attitude scores and problem solving scores were seen.
Carey (1955) concluded that differences in problem solving are
functionally dependent upon attitudinal differences between
men and women; these differences appear to be culturally condi-
tioned.
Problem Solving and Sex Role Identification
Milton (1957) explored the interesting notion that the
subject who identifies with the masculine role is better in
problem solving ability than the subject whose masculine role
identification is not as high. He hypothesized that men should
do better than women in problem solving but that this difference
would be accounted for largely by sex role identification.
Further, if this factor were partialed out, it was suggested
that the difference between the performance of men and women
would become insignificant. Three different scales evaluating
masculinity-femininity were administered to 63 college males
and 66 college females who had been equated for intelligence.
In addition, these subjects solved 10 numerical and 10 non-
-7
numerical problems. Half of these problems required straight-
forward solutions, while the other half required ” indirect”
solutions. Milton’s hypothesis was confirmed; males did sig-
nificantly better than females in solving the problems. Fur-
ther, he also found a positive relationship between problem
solving ability and masculine role identification, as measured
by two of the M-F scales, i.e. the M-F scales of the MMPI and
the Terman-Miles. men masculine role identification was
partialed out, there was no significant difference between males
and females.
Milton concluded that problem solving differences are com-
ponents of the more general difference between men and women
which is essentially determined by their sex role identifica-
tion. Problem solving ability reflects the discrepant behavior,
attitudes, emotions and motivations typically characteristic
of men and women.
When the content of the problems was altered so as to make
them less appropriate to the masculine male role, sex differences
in problem solving were reduced (Milton, 1959)* However, men
solved more problems than the women. Milton concluded that
male subjects are more highly motivated because the problems
in most research studies are more appropriate to the masculine
role. A concept formation task, that is culturally more neutral,
hence, seems to be indicated in future research to eliminate
any hidden biases.
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Other studies show that there is a relationship between
masculinity-femininity and various skills and attitudes.
Among naval enlisted submarine candidates, the more masculine
males, as measured by the M-P scale of the MMPI, were better
in their ability to handle mechanical problems (Cook, 1950).
This is consistent with the .report by Strong (1943) on the re-
lationship between masculinity and mechanical ability. Zuchman
(1955) studied eighth grade boys and girls and confirmed that
higher masculine role identification, as measured by the Terman-
Miles M-P scale, was associated with more skillful reasoning
in areas such as mechanical, abstract, verbal and spatial re-
lations. This well controlled study equated for age, general
intelligence, grade placement and socio-economic status.
The previously cited studies indicate a relationship be-
tween masculine role identification and achievement in problem
solving and reasoning areas. One might speculate about some
general factor which underlies this relationship. Didato and
Kennedy (1956) do, in fact, suggest that there might well be
a general style or mode of approach that characterizes mascu-
line role identification. They correlated men’s scores on the
M-P scale of the MMPI with the Vernon-Allport test of values.
"More masculine" men, as compared to "more feminine" men, were
higher on the theoretical, economic and political subscales and
lower on the aesthetic, social and religious subscales* They
concluded that "masculine" males are more objective, rational
-9-
and aggressive, whereas "feminine" males tend to be more sub-
jective, reeling," and sociable types of individuals.
The above studies (Milton, 1957, Carey, 1955, Cook, l95o)
emphasize that the lowered efficiency of females in problem
solving reflects a more general condition based upon cultural
differences in upbringing. These differences appear to be re-
lated to the cultural emphasis upon objective, rational, problem
solving behavior expected of men. On the other hand, women
are directed into less rational, less objective and more feeling
activities
.
Sex Role Behavior and Sex Role Identification
In our modern Western culture, according to Terman-Miles
(1936) the typical woman is believed to differ from the typical
man in her emotional life and in the extent to which her every
day behavior is determined by these emotions. It is expected
that, in keeping with her sex role, she will exhibit more ten-
der emotions such as sympathy, pity, and maternal love. Com-
pared with the man, she is thought to be more timid, submissive,
docile, inferior in steadfastness of purpose and, in general,
lacking in aggressiveness or adventurousness. In contrast, the
masculine role is perceived as reflecting more aggressiveness,
greater independence and, in general, a greater interest in
more active and mechanical pursuits. Unlike the female, the
male is expected to be relatively indifferent to artistic and
cultural pursuits. These theoretical speculations about what
l
- 10-
iS d8flned as sex role behavior in this investigation, have
been given empirical support (Terman-Miles, I936 , Allport,
/ePr
’
'
' Linc zey
*
1
• Women show greater interest in
aesthetic, social and religious areas. In contrast, men show
greater interest in theoretical, economic and political mat-
ters, reflecting drives for abstract knowledge and understand-
ing, a desire for practical success, and prestige and power
over others (Allport, eib al.
, 1951 ).
In terms of studies previously cited (Wallach and Caron,
19^9 y vallach and Kogan, 1959 * Pettigrew, 1956) there are in-
dications that there is a relationship between sex role be-
havior and performance in abstract reasoning, problem solving
and concept attainment* Cultural factors which cause females
to be more conservative and restrictive in their behavior
generalize to areas of abstract reasoning. The conservatism
of females probably results in their employment of narrower
limits for including relevant information and for making in-
ferences. Less efficient concept attainment by females seems
to be one consequence. In contrast, males in our. culture are -
encouraged to manifest independence and less conservative be-
havior* Hence, such greater expansiveness and independence in
males generalize to their categorizations and probably lead
to greater efficiency in attaining concepts.
Just as there appears to be a relationship between sex
role behavior, and style and efficiency in conceptualizing*
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so there may also be one between sex role identification and
conceptualization. Sex role identification refers to the de-
gree to which the individual possesses masculine or feminine
interests, attitudes and behavior as measured by standard
masculinity-femininity inventories. And identification is the
process of learning the behavior, attitudes, and interests of
a perceived sex role in a particular culture. Brorrf enbrenner
(i960) surveyed Freudian theories on identification and con-
cluded that the meaning of identification was confused since
it was used In several ways as behavior, as a motive and as a
process. He further declared that the theories themselves have
grown all out of proportion to the facts. The theories, also,
are too narrow in their approach and fail to include factors
that may be important to the process.
As indicated by Stokes (1950), there are many factors
which ihhibit or facilitate identification with the proper sex
role. These include constitutional factors which predispose a
person to certain forms of behavior, social pressures to make him
identify with the cultural norms for a sex, the presence of sig-
nificant persons and how they are perceived, etc. According to
Lynn ( 1959 )> sex role identification can be viewed as a learning
process which involved initially the identification with the
mother by both males and females. However, because our culture
is male oriented, boys shift their identification to the mascu-
line role, while females may maintain their identification
with the mother’s role. This identification may become weakened.
I
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In addition, the person, with whom the individual is identi-
fied, contributes to the strengthening of his sex role identi-
fication to the degree that he shows affection, meets the in-
dividual »a needs, and exhibits clearly the sex role model.
In summary, then, there appears to be a relationship be-
tween masculine role behavior and abstract reasoning processes.
Men are better at problem solving and abstract reasoning than
women (Milton, 1959, Carey, 1955). This difference appears to
be grounded in a culturally learned conservatism in women, and
in greater encouragement given to men to carry on tasks in-
volving abstract thinking. In addition, the factor of sex role
identit icat ion also is related to problem solving ability. More
masculine men are better than less masculine men and more mascu-
line women are better than less masculine women in problem
solving (Milton, 1957).
Concept Atta inment on Abstract and Thematic Materials
Another aspect of this investigation was suggested by the
work of Bruner, Goodnow and Austin (1956). Bruner et al. (1956)
have reported that subjects who attain concepts on a thematic
card array required more card choices, made more redundant
choices and offered more incorrect hypotheses before solution
than matched subjects on an abstract card array. In addition.
on the abstract card array, the subjects employed the conserva-
tive focusing strategy, a procedure for systematically testing
possible alternatives. However, on the thematic card array the
- 13-
subjects followed the cognitively less stressful strategy
of successive scanning a more unsystematic approach to possible
alternatives. The thematic cards apparently proved more diffi-
cult because the subjects tended to "lose the abstract classi-
fication process." In the thematic set. the subjects tended
to become engrossed in the themas suggested by the cards and
lost sight oi tne classification categories appropriate for
the cards.
Concept Attainment : Theoretical Formulations
Woodworth (1938) suggests that the two most clearly de-
fined theories concerning concept formation are (1) the "com-
posite-photograph" theory and (2) the "active search" theory.
The composite-photograph theory puts its emphasis on the pro-
cess of abstraction. The composite
-photograph theory defined
by Woodworth indicates that:
the features common to a class of objects
suramate their impressions on the observer
who thus gradually acquires a picture in
which the common features stand out strongly
while the variable characteristics are
washed out. The observer plays a passive or
receptive role, simply letting himself be
impressed by the objects. (Woodworth, 1938,
p. 801)
This theory carries weight since it seems to account for many
experimental results. The second theory, the active-search
theory, indicates that the subject does not take a passive role.
As Woodworth explains it:,
the concept is supposed to originate as a
-14-
hypothesis, which 0 proceeds to test by
°n fr® sh specimens of the class.(Woodworth, 1938
, p. 801 )
Following review of the literature in concept formation,
it would seem that a choice between these two theories is not
es 'f' 0I1t;
-* Both theories encompass important aspects of the
total process, at least, on the adult level. The subject seeks
and obtains information about the situation and also organizes
his activities in relation to it. The instances impress their
common features upon him, then he formulates hypotheses which
he tests. Seymour (1954) and Bruner ejt al„ (1956) develop
about the same point of view in discussing concept attainment
in terms of strategies used by the subjects.
Seymour ( 1954 ) defines concepts as cognitive schema, which
have been formulated through the elaboration, combination, ab-
straction, and generalization of direct sensory data. Concepts
are not directly given in perception, are not definable as an
image of any particular type, and are constructs whose signifi-
cance is determined by their referents. For Bruner et al. (1956,
p. 244 ), "the working definition of a concept is the network of
inferences that are or may be set into play by an act of cate-
gorizat ion .* 1 Three types of concepts are distinguished, - con-
junctive, relational, and disjunctive - of which only the con-
junctive type will be studied in this experiment. The conjunc-
tive type is defined as including instances having attributes
in common.
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Concept Attainment :: Measurement
~ studied concept formation by an
objective method that permits the observation and coding of
the subject's performance. He maintains that, in attaining
concepts, the subject desires (X) to maximize the information
which will lead to a solution, (2) to minimize the cognitive
strain in ordering this Information into a reference system,
and (3) to regulate the amount of risk Involved in attaining a
correct solution. One of the four strategies mentioned by
Bruner is of particular interest in this experiment. He
labelled this strategy conservative focusing. In this strategy,
a subject used the first positive instance as a focus card
and then makes his choices by altering only one value of an
untested attribute 02 the focus card in each successive choice.
Tiffany (1961) studied, by means of a Bruner type concept
attainment task, deaf children between 14. and 18 years of age.
He showed that they tended to use successive scanning as their
strategy* In addition, deaf children showed no significant
difference when they changed from an orderly to a randomly
arrayed board when compared with those students who performed
all their problems on the orderly arrayed board.
In a study of deaf and hearing children, Kates, Yudin and
Tiffany (1961) used a number of measures designed to evaluate
the process of concept attainment. This study indicated that
almost all subjects tended to use the successive scanning
-16-
strategy. A number of other techniques have been introduced
by the above investigators that appear to be evaluating the
procedure of attaining concepts in a more quantitative way
than by the method of comparing strategies. These variables
were also demonstrated to be sensitive to changes in the pre-
sentation of stimulus materials. Included among these variables
are the percentage of focusing changes in the first four card
choices, the number of attribute changes on the first card
choice, and the number of figure changes on the first choice.
Also, the number of changes on the first choice may be an im-
portant measure for evaluating concept attainment strategy as
well. Kates et ad.. (Iy61) define a focusing card choice as a
choice involving only one change in a value of an untested
attribute.
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Statement of Problem
The problem of this investigation was to determine whether
males are more efficient than females in abstract reasoning
tasks. In addition, the question was explored whether males
and females who are high in masculine role identification, are
also more efficient in abstract reasoning tasks than males and
females low in masculine role identification. Finally, the
possibility was explored that females and males , with low
masculine role identification would be more impaired in ab-
stract reasoning on thematic cards than on abstract cards when
compared to males and females with high masculine role identi-
fication respectively.
There is evidence to suggest that males are superior to
females in abstract reasoning tasks (Carey, 1955* Milton, 1957,
Fergus and Fowler, 1957, Kostik, 1954, Hilgard, 195l|_), In
addition, it has been proposed that this difference may be due,
in part, to a culturally conditioned factor which could be
labelled as sex role identification (Lynn, 1959). Several
studies have shown that abstract reasoning ability appears to be
related to male sex role identification (Milton, 1957, 1959,
Zuchman, 1955K More explicitly, within both the male and fe-
male sexes, individuals who are more inclined toward a male sex
role identification when compared with the members of their own
sex are also found to be more efficient in their ability to
handle abstract reasoning tasks*
- 18-
Bruner et al. (1956) in a study comparing the performance
of subjects on the thematic card array with that of subjects
on an abstract card array, determined that the thematic card
array proved more difficult. In explaining this result, these
investigators have suggested that the greater difficulty is
due to the subjects "getting lost" in the thema aspects of the
thematic cards. Further, it may be inferred that subjects who
are less inclined toward a male role identification will be even
less efficient in attaining concepts on the thematic card array
(Didato and Kennedy, 1956).
-19-
Hypotheses
It was hypothesized that in abstract reasonine tasks in-
volving concept attainment:
1. Males, as compared to females, would be more efficient;
therefore they would (a) require fewer card choices,
(b) require less time, (c) make fewer incorrect guesses
before attaining the concept, (d) make fewer attri-
bute changes on the first card choice, and (e) make
more focusing card choices on the first four card
choices,
2, Males and females, having a relatively higher mascu-
line role identification, would be more efficient than
males and females having a relatively lov/er masculine
role identification. Efficiency was measured by (a)
less card choices, (b) less time, (c) fewer incorrect
guesses before attaining the concept, (d) fewer attri-
bute changes on the first card choice, and (e) more
focusing card choices on the first four card choices,
3* Males and females, having a relatively lov/er masculine
role identification, would show greater impairment
than males and females having a relatively higher
masculine role identification when their performances
on the thematic cards are compared to those on abstract
cards. The impairment would be indicated by (a) more
/
card choices, (b) more time, (c) more incorrect
guesses before attaining the concept, (d) more
attribute changes on the first card choice, and
(e) fewer focusing card choices on the first four
card choices*
-21-
Method
Subjects
At flrst
’ 333 students (boys and girls) from the sopho-
more, junior and senior classes of Ludlow High School, Ludlow,
Massachusetts were administered two masculinity-femininity
tests, the Terman-Miles and the Minnesota Multiphasic Per-
sonality Inventory (MMPI) Masculinity-Femininity Tests. A
total of lj.8 subjects was drawn from this pool. These subjects
were composed of 12 boys who were in the top 35 percent of the
male students on both masculinity-femininity tests, henceforth
known as the high masculine role identification group. Another
12 boys composed the low masculine role identification group,
and were those students who earned scores in the bottom 35
percent of the male students on both masculinity-femininity
tests. The high feminine role identification group consisted
of 12 girls who made scores on both tests that were in the bot-
tom 35 percent of the female students for masculinity-femininity
on both tests. The final group, the low feminine role identifi-
cation group, comprised 12 girls who made scores on both tests
that were in the top 35 percent of the female students for both
tests on masculinity-femininity.
With regard to the evaluation of the first hypothesis,
the contrast between males and females, the 2lp boys and the 2 1\.
girls were compared on their concept attainment performances.
To evaluate the second hypothesis, the 2l\. subjects having a
/
-22-
relatively higher masculine role identification were compared
on the concept attainment tasks with the 21j. subjects having a
relatively lower masculine role identification. The relatively
higher masculine role identification group was composed of the
12 boys having high masculine role identification and the 12
girls having low feminine role identification. The relatively
lower masculine role identification group included the 12 boys
having low masculine role identification and the 12 girls hav-
ing high feminine role identification.
The following procedure was employed with regard to the
third hypothesis, the high masculine identification group was
divided into two groups of 6 boys, with one group solving their
practice and experimental problems on an abstract card array*
Similai ly, the low masculine identification group was divided
into two groups of 6 boys, with one group solving their problems
on the abstract card array and the other group on the thematic
card array. The same procedure was followed for the female sub-
jects having high and low feminine role identification. The
evaluation of the third hypothesis was made by comparing the
differences between the performances of 12 subjects having the
relatively higher masculine identification on the abstract cards
and the performances of the 12 subjects having the relatively
higher masculine identification on the thematic cards with the
corresponding differences between the performances of the two
groups of relatively lower masculine identification subjects on
/
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Table 1
Experimental Designs for the Three Hypotheses
Hypothesis #1
2l|. Male Subjects
!
» 6 Ss (HMRI, Abst.)
2. 6 Ss (HMRI, Them,)
3* 6 Ss (LMRI, Abst,)
6 Ss (LMRI, Them,)
Hypothesis #2
2lp RHMRI Subjects
i
1* 6 Ss (male, HRMI, Abst.)
2. 6 Ss (male, HMRI, Them,)
3. 6 Ss (fern., LPRI, Abst.)
4-. 6 Ss (fern., LPRI, Them.)
Hypothesis #3
2i|. Female Subjects
1. 6 Ss (LPRI, Abst.)
• 6 Ss (LPRI, Them,)
6 Ss (HFRI, Abst.)
6 Ss (HFRI, Them.)
3<>
24- RLMRI Subjects
1 .
2
• 6 Ss (male, LMRI, Abst.)
, 6 Ss (male, LMRI, Them.)
3. 6 Ss (fern., HFRI, Abst.)
4-. 6 Ss (fem., HFRI, Them.)
12 Ss RHMRI,Abst. 12 Ss RHMRI, Them. 12 Ss RLMRI,Abst. ,12 Ss .RLMRI, Them,
6 Ss Male, HMRI 6 Ss Male, HMRI 6 Ss Male, LMRI 6 Ss Male, LMRI
6 Ss Pern., LPRI 6 Ss Fem., LFRI 6 Ss Pern., HFRI 6 Ss Fern., Hfri
Code
RHMRI - Males and Females of relatively high masculine identi-
fication
v
RLMRI - Males and Females of relatively low masculine identi-
fication
HMRI - Males having high masculine role identification
LMRI - Males having low masculine role identification
HFRI - Females having high feminine role identification
LFRI - Females having low feminine role identification
Abst.- Subjects performing on the Abstract Card Array
Subjects performing on the Thematic Card ArrayThem.
-
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the abstract and thematic cards respectively. A diagram of
the above described groups is shown in Table 1.
Matching of the Subjects
In this research, matching of the subjects on both verbal
and mathematical capacities was given careful consideration.
Initially, the 2^ boys and the 24 girls, whose performances
on the concept attainment tasks were compared in order to
evaluate the first hypothesis, were equated on the Verbal part
and on the Mathematical part of the Differential Aptitude Test
(Table 2). The next step was to match the 2^ subjects (12 boys
and 12 girls) who constituted the relatively higher masculine
identification group with the 24 subjects (12 boys and 12 girls)
who comprised the relatively lower masculine identification
group on the Verbal and Mathematical parts of the Differential
Aptitude Test (Table 3)* Finally, the two subgroups of 12 sub-
jects each who constituted the relatively higher masculine
identification subgroups were matched with the two subgroups of
12 subjects each who composed the relatively lower masculine
identification groups (Table l\.) • The two subgroups of relative-
ly higher masculine identification solved their problems on the
abstract and the thematic card arrays respectively. Similarly,
the two subgroups of relatively lower masculine identification
solved their problems on these two card arrays respectively.
The aforementioned groups were also equated on age and socio-
economic status, the latter variable being determined by the
-25-
Table 2
i6StS
VariablP^o?^ ^ween Sex GrouPs for the Controlriables of geroal and Mathematical ability,
A^e, and Socio-Economic Status
Mean SD Fa
Max.
F Ratio*3
Differential Aptitude Test
Verbal
Males
Females
Differential Aptitude Test
56.50
52.E
26.01
26.14
.32 1.00
Mathematical
Males
Females
53.33
58.28
25.72
27.58
•39 1.14
Differential Aptitude Test
Verbal and Mathematical
Combined
Males
Females
56o04
56.45
25.38
26.16
.01 1.06
Age
Males
Females
17,16
I6 . 9I
.86 .
•70
.00 1.50
Socio-Economic Status
Males
Females
If. 66 1.01
.95
.98 1.23
a. The P values result from analysis of variance calculations for
the respective groups, P value significant at the 5 percent
level for 1/46 df 4*°5
b. Hartley’s Maximum P ratio score for test of homogeneity of
variance. Score necessary for significance at 5 percent
level based on l/2l\. df 2 . 4-6
/
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Table 3
TeS
f® °I
Significance between Identification Groups forh
aS°t^
01
Yariables of Verbal and MathematicalAbility, Age
, and Socio-Economic Status
Mean SD pa
Max.
F Ratio
Differential Aptitude Test
Verbal
RHMRI
RLMRI St
-37
54.58
25.02
26
.ifij.
.60 1.11
Differential Aptitude Test
Mathemat ical
RHMRI
RLMRI
55.20
5^.74
27.52
26.00
.0? 1.11
Differential Aptitude Test
Verbal and Mathematical
Combined
RHMRI
RLMRI
56.03
55-83
25 .5if
26.00
.01 1.03
A^e
RHMRI
RLMRI
17.07
16.99
.81
.76
.00 1.13
Socio-Economic Status
RHMRI
RLMRI if. 58
. 1.01
.86
.00 1.72
Code
RHRMI - Male and female subjects having relatively high masculine
role identification
RLMRI - Male and female subjects having relatively low masculine
role identification
a. The P values result from analysis of variance calculations for
the respective groups. F value significant at the 5 percent
level for l/if6 df . * i+.05
b. Hartley’s Maximum P ratio score for test of homogeneity of
variance. Score necessary for significance at 5 percent
level based on 1/2l\. df 2.1j.6
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Table 4
iaic«‘SSS21Srp- '»Ability, A£e, and Socio-Economic Statue
Mean SD pa
Max,
F Ratiob
Differential Aptitude Test,
RHMRI (Abstract Array)
RLMRI (Abstract Array)
RHMRI (Thematic Array)
RLMRI (Thematic Array)
Verbal
53.75
53.74
55.00
55 .41
26. 5I|.
22.75
2I}..80
29.67
.02 1.70
Differential Aptitude Test, Math.
RHMRI (Abstract Array)
RLMRI (Abstract Array)
RHMRI (Thematic Array)
RLMRI (Thematic Array)
59.58
54.56
54-. 18
A-54
25.52
24.22
29.15
27 .46
.21 1.44
Differential Aptitude Test,
Verbal and Math, Combined
RHMRI (Abstract Array)
RLMRI (Abstract Array)
RHMRI (Thematic Array)
RLMRI (Thematic Array)
57.08
55.83
56.25
55.83
27.04
19.77
25.34
31.00
.01 2.45
RHMRI (Abstract Array)
RLMRI (Abstract Array)
RHMRI (Thematic Array)
RLMRI (Thematic Array)
17.24
17.25
16.92
16.74
.76
•76
,86
.76
I.69 1.28
0
Socio-Economic Status
RHMRI (Abstract Array)
RLMRI (Abstract Array)
RHMRI (Thematic Array)
RLMRI (Thematic Array)
4.51
4-58
4.51
4.58
.86
.86
1.35
.86
.00 2.44
Code
RHMRI - Male and female subjects having relatively high masculine
role identification
RLMRI - Male and female subjects having relatively low masculine
role identification
a„ This represents the larges F score obtained from the various
combinations of analysis of variances for these groups, F
necessary for significance at 5 percent on l/22 df —1{_*3
0
b. Largest Hartley Maximum F ratio obtained from the various com-
bination of variances for these groups. Score necessary for
significance at 5 percent level on 1/12 df Ip, 7
9
l
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Goodenough index (Goodenough, 1931). There wera n0 sifinlfl.
cant differences on any of these variables for the above de-
scribed groups (Tables 2, 3, M.
Table 5 Shows that the eight smallest groups of six sub-
jects each were also equated successfully on the relevant
variables of intelligence, age and socio-economic status.
Also, as indicated in Table 6, identification subgroups per-
forming on one type of card array, were matched as to M-F
scores with their appropriate counterpart subgroups performing
on the other card array. In order to obtain the four groups
of 12 subjects each for evaluating the third hypothesis, it was
necessary to divide the 48 subjects into 8 groups of 6 subjects
each.
The Differential Aptitude Test has a verbal and mathematical
part which can be combined to secure a measure of the intel-
lectual aptitude of the individual. The test as a whole consists
of 7 subtests of which the verbal and mathematical subtests
were used in this experiment. All the subtests have quite ade-
quate reliability, (with the exception of a mechanical ability
subtest) ranging from the high 80».s to the low 90 f s. The test
has voluminous data on validation, so much so that they have
been deposited in the American Documentation Institute. One
study, for example (Williams, 1952) found that the verbal sub-
test correlated with the Stanford-Binet (.73) about as well as
the usual group intelligence test.
Means,
Standard
Deviations
and
Extreme
Means
T
Tests
for
the
Differential
Aptitude
Test,
Age,
and
Socio-Economic
Index
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Table 6
M-F Scores for the Various Subgroups
(N for each subgroup = 6)
Mean SD t
Terman-Miles
High Masc. Males, Abstract Array
r Igh Masc. Males, Thematic Array
88.83
90.50
4-39
9.89
.84
Low Masc. Males, Abstract Array
Low Masc. Males, Thematic Array
51.16
52.16
9.11
8.44
43
High Fern. Females, Abstract Array
High Fern. Females, Thematic Array
14.. 16
13.16
4-39
7.95
.58
Low Fern. Females, Abstract Array
Low Fern. Females, Thematic Array
51.50
4.9-16
10.34
12.52
.78
MMPI
High Masc. Males, Abstract Array
High Masc. Males, Thematic Array
16.16
17.16
1
.73
1.84
2.08
Low Masc. Males, Abstract Array
Low Masc. Males, Thematic Array
30.50
29.50
3.41
5.29
.83
High Fern. Females, Abstract Array
High Fem. Females, Thematic Array
40.00
37.83
3.09
1.18
1.95
Low Fem. Females, Abstract Array
Low Fem. Females, Thematic Array
28.83
28.50
1.48
3.21
.50
t score necessary for significance at 5 percent
10 df
level based on
This table illustrates the various subgroups, their scores on
masculinity-femininity tests and the respective card sets upon
which they were tested* In the evaluation of the three hypotheses
these subgroups were combined to give comparison groups of 24, 2[j_
and 12 subjects respectively.
-31
Subjects who were administered the abstract card array.
Which includes colored stimulus material, were examined on
the Dvorine Pseudo-Isochromatic Plates in order to eliminate
any subject showing color blindness.
Materials
The high and low masculine and feminine identification
groups were selected on the basis of their scores on two tests
of masculinity-femininity, the Terman-Miles M-P test, part 5,
and the Minnesota Multiphasic Personality Inventory (MMPI)
M-f Test, Ferguson (1952) points out that part 5 of the Terman-
Miles Test has one of the highest part reliabilities, (.80),
and manifests about the same degree of validity as the total
Terman-Miles Test. In like manner, the MMPI M-P Test as a
separate indicator of masculinity-femininity has proved very
satisfactory (Granick, 1953, Shepler, 1951). Heston (1948)
reported the MMPI M-P Test to be superior to the M-F tests in-
cluded in the Strong Vocational Interest, the Kuder Preference,
and the De-Paw Adjustment Inventory Tests in its ability to
differentiate between male and female subjects. A point bi-
serial correlation for MMPI M-P scores and sex was
.743. De-
Cillis and Olbison (1950) compared the M-P scales of the MMPI
and the Terman-Miles and indicated both scales differentiated
significantly between males and females although the correla-
tion between them was low. In a study by Shepler (1951) evalua-
ting the ability of M-P scales to discriminate between males
(
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and females, the Teman-Miles proved to be best with a criti-
cal ratio (CR) of
: , followed by the MMPI with a CR of
10 * 10
’
by the stronS Test with a CR of 8.68 and by the Prank
Test with a CR of 5 . 19 . All were significant at the .01 level
° J 'orol';,blilt7- Correlations between the MMPI, Strong, and
Terman-Miles were significant at the .01 level.
Concept Attainment Materials
These materials consist of an abstract set comprising 8l
cards and a thematic set composed of 6^ cards. All cards mea-
sure three inches by five inches. Each card in the abstract
set contains a combination of ^ attributes: figures, colors,
number of figures and number of borders around the figure. In
addition, each attribute has 3 values; (a) for the attribute
figure, the values are a square, a circle, or a cross; (b)
for the attribute of color, the values are black, green or
red; (c) for the attribute of number the values are one, two
or three figures; (d) and for the attribute of borders, the
values are one, two or three borders. In each card of the
thematic set, there are two figures, an adult and a child.
Each figure may be a male or female, dressed in day or night
clothes, manifesting pleasant or unpleasant affect. The adult
figure is pictured as giving a gift and smiling or is seen as
frowning with his hands behind the back. The child is smiling
while receiving the gift or is downcast with his hands behind
his back. (See Appendix 1 and Z for diagrams of card arrays.
-33 -
Examples of the cards can be found in Bruner et al.
, 1956).
Procedure
Twelve male subjects from one high and one low masculine
role group and twelve female subjects from one high and one
low feminine role group solved four concept problems on the
abstract set. The other twelve male subjects of the high and
low masculine role groups and the other twelve female subjects
of the high and low feminine role groups solved four concept
problems on the thematic cards. Thus, 2^ males were compared
with 2 Ij. females, each sex group containing 12 subjects who
solved their conceptual problems on the abstract card array
12 subjects who solved on the thematic card array. In
addition, there were 2l± subjects who were relatively high in
their masculine identification scores and who were compared
with the 24 subjects who were relatively low in their masculine
identification.
Each subject was individually tested according to the
following procedure. The subject was seated at a table upon
which the cards of either the abstract or thematic set were
arranged. After the attributes and values of the cards were
illustrated, the experimenter infoimed the subject that his task
was to attain concepts that the experimenter had in mind. A
concept was defined as a group of cards having one or more
attributes in common. The subject was advised to choose cards
one at a time until he determined the concept the experimenter
/
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had ^ mind# owever, the subject was not told how many
attributes comprise any particular concept.
At this point, a focus card (the first positive instance)
was drawn from the particular card array and placed on a
viewing stand to the right of the subject. The subject was
told that the focus card contained the concept. He was then
asked to proceed with the task by choosing cards one at a time
from the array. After each choice, the experimenter informed
him whether or not his choice contained the concept. By ex-
ploring and testing hypotheses, the subject thereby could
eliminate or retain various possibilities until all but one
single concept had been confirmed. The subject was told he
could make as many choices as he needed but was to determine
the concept in the smallest number of choices and as quickly
as possible. A guess could be offered after any given choice.
However, only one guess was permitted after each card choice.
If the subject correctly defined the concept after any choice,
it terminated that problem. If a subject failed to solve in
either 10 minutes or 25 card choices, the problem was terminated.
Time was recorded from the moment the experimenter placed the
focus card on the stand to the time the subject correctly guessed
the concept. Two practice problems were administered in order
to acquaint the subject with the experimental procedure. Then,
the subject began on the first of the four experimental problems.
-35-
A. Instmotions and. problems for abstract card array
“ »" * to
r 2o“y •soSni's.^sr)me iL
^
ve circles, and some have squares. Everycard has a line or border around it. Some cards hav? oneborder around them, some have two borders around them and
^.
addlti°n
' each ^ has “-f
cbn^«
T
f
S
r
e ls
a
h
?r ^
h9 game goes * Por eaoh problem X shall
Po a n5 lf ^\“ m S something I am' thinking about.F r ex mple if I chose this card (1 black circle with oneborder) I might be thinking about the color black, orcircles, or cards with one border or one figure. If Iwant to I can think of more than one thing about the card,jor example, I might be thinking about circles that areblack, or circles with one border around them. Your iobis to find out what it is I am thinking about.
Here is how you are to find out what I am thinking.
After I 3how you a card that contains what I am thinking,
you are to take this pointer and point to other cards thatyou think has the part or parts I am thinking about. I
will tell you if the card is right or wrong. You are to
keep choosing cards until you think you can tell me what
it is about the card I am thinking. If you want to, you
may make one guess after each time you choose a card.
However, the idea of this game is to find out what I am
thinking about the card by choosing as f ew cards as possible
and making as few guesses as possible. Also, the faster
you get the answer the better is your score. You are to
keep choosing cards and guessing at the answer until you
guess the correct answer.
We will now try a couple of practice problems. Here
is a card. Find out what it is about this card I am think-
ing. Choose other cards until you think you can guess
the answer.”
/
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(At this point the subject was given the two practice problems.)
Practice Problem
1 .
2
.
Concept
black squares
green
Focus Card
2 black squares, 1 border
3 green squares, 1 border
(after completing these, the instructions continued)
? jm now Soin6 to show you some more cards* Findout what it is about the card I am thinking. Remember,
answer
h°OS ln
'"’ cards unt 1
~ y°u correctly guess the
The subject was then given the following four experimental
problems to solve*
Problem Number Concept Focus Card
1 . green crosses 2 green crosses, 1 border
2
. 2 squares 2 black squares, 3 borders
3 . circles, 1
border
1 red circle, 1 border
red 3 red circles, 3 borders
B* Instructions and problems for thematic card array
MAs part of the experiment we have been doing we want to
see how long it takes certain high school students to solve
four problems we have* After you have found the answers to
the four problems please do not tell the answers to the
other students who have not had a chance to solve the
problems •
On the table in front of you are 6I4. cards* As you can
see, the cards contain various figures* Altogether, there
are six things: the cards contain either an adult male or
female, the adult may be smiling or frowning, the adult may
be wearing day or night clothes* In addition each card
contains either a male or female child, who is smiling or
frowning, and who also may be wearing day or night clothes*
-37-
choose a card that contains ometl
each P 1*01
?
16
*!
1 1 shall
For example if I chose this /
ln
f
1 am about»
clothes, with smiling w • f d (male ’ smil*ng in day
thinking aboSt ad^ra ?L“^ 0hthes) 1 bein day clothes. Or I could or adults
children smiling, or of chid <
hinking about boys, or
onrthing'aboSt & LXVor ?o^re^han"1
'
about. " 0at wliat it is I am thinking
Aft»/f!v,ls h0W yOU are t0 find out what I am thinking.
you are to takehh!^ contains *hat I am thiniS^,
i
0
B
ake
,
t is Pointer and point to other cards that
J-n-
tkink also has the part or parts I am thinking aboutAfter you choose the card, I will tell you if the card i’ri.ght or wrong. You are to keep choosing cards' 1m?ifyou
in^ if Can teJ1 4.me what U is ab °nt the card I am think-
i V;;I
y?
U want to
’
you make °ne guess after each
ls
m
t
e
o
y
°fJ
h
rr ? 2a?d • However » the idea of this gamei
-ind out what I am thinking about the card by choosing
3 r-3 Possibie and making as few guesses^ 06
?<, i
* Also, the faster you get the answer, the bettery? r score. You are to keep choosing cards and guessingat the answer until you guess the correct answer.
We will try a couple of practice problems. Here is a
car... Find out what it is about this card I am thinking.Choose other cards until you think you can guess the answer.”
(At this point the subject was given the following two practice
problems • )
Practice Problem Concept
1* boys
2. both people
smiling
Focus Card
Man, smiling, in day clothes;
boy, smiling, in night clothes
Woman, smiling, in day clothes;
girl, smiling, in day clothes
(after completing these, the instructions continued)
n I am now going to show you some more cards.
Find out what it is about the card that I am think-
ing. Remember, keep choosing cards until you
t
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correctly
.
guess the answer
,
M
The subject was then given the following four experimental
problems to solve:
Problem Humber Concept
- • Man and boy
Both people
in night
clothes
3* Woman, girl
smiling
4* Boys frown-
ing
Focus Card
Man smiling in day clothes; boy
smiling in day clothes
Woman frowning in night clothes;
girl frowning in night clothes
Woman, smiling in day clothes;
smiling in day clothes
Man, frowning in night clothes;boy frowning in night clothes.
C, Dependent variables
The following response categories were the dependent
variables
:
1* The number of cards chosen before the correct con-
cept is attained,
2. The number of incorrect concepts which the subject
hypothesizes before the correct concept is attained,
3 , Total time to the solution of the concept problem,
4* The percentage of focusing choices in the first four
card choices, A focusing choice is one where there
is a change of only one value in an untested attri-
bute.
The number of attribute changes on the first card
choice.
Results
The analysis of variance technique was used to evaluate
the differences between the groups on the dependent variables
of number of card choices, total time, number of hypotheses,
number of attribute changes on first card choice, and percentage
of focusing card choices on the first four card choices. This
analysis employed a 2 x 2 x 2 factorial design in which sex,
sex role identification, and card arrays were the between
variables. An analysis of the raw data indicated a signifi-
cant difference between card arrays in three of the above five
variables (See Appendices 3 -7 ). Since our third hypothesis re-
quires the performances of the two sex role identification
groups to be compared on the two different card arrays, it was
decided to eliminate these differences by converting all scores
within card arrays to standard scores. After this was accom-
plished, it was noted that all variables showed essentially
normal distributions with the exception of total time which
appeared to be somewhat positively skewed. Tests for homo-
geneity of variance revealed significant heterogeneity between
sex groups for total time, and between groups in the I x C
interaction for total time and hypotheses. Since the prelimi-
nary analysis of the raw data indicated a possible significant
interaction between card arrays and sex role identification
for total time, a T area transformation (Edwards, 1954) was
performed which eliminated the skewness and also eliminated the
-4-0-
Table 7
Tests or Homogeneity of Variance between Sex'es forDependent Variables After Transformation
of Raw Data
Variables Males 8, Females 8 Max . Rat i n pk
Card Choices 102
. 4.3 80
. J4.3 1.27
Total Time (T) 75.13 124.91 1.66
Total Time (Z) 52.00 155.60 2
. 99*
Hypotheses 60*95 101.47 1.66
Attribute Changes 105.39 99.04 1,06
Focusing Choices 115.13 72.69 1.58
a. The above variances are based on Z acore transformations oftne raw data. Total Time (T) represents the variances ofthe T score transformation of the raw data.
b * Critical region for F based on 2 groups and 2h df is 2.46
^
95th percentile* Total Time based on standard scores(Z) fell within this region* However, when Total Time
scores were transiormed into T scores, the observed value
1
,
• did not fall in the critical region* Homogeneity
of variances is acceptable for Total Time (t) and for thedependent variables of card choices, hypotheses, attribute
change and focusing choices*
Table 8
T9StS
M^??-°ff?eit? °f Varianoe between Sex RoleIdentification Groups After Transformation
of Raw Data
Variables HMRIa LIVER Ia Max. Ratio
Card Choices 86.52 71.56 1.20
Total Time (T) 135.52 96.65 1.40
Total Time (Z) 101.73 109.74 1.09
Hypotheses 60.95 IOI
.47 1 *6?
Attribute Changes 102.47 90.44 1.13
Focusing Choices 108.26 96.08 1.12
a ° !
;
19 above variances are based on Z score transformations oftne raw data. Total Time (t) represents the variances ofthe T score transformation of the raw data.
b. Critical region for P based on 2 groups and 23 df is 2.46
at 95th percentile. Since the observed values of P Max.do not fall in the critical region, the hypothesis~of equal
homogeneity of variance is acceptable.
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Table 9
metes
for th« Imu Vorlibi., »«.,
of Raw Data
Variables
AbstractHia" Array ThematiclzmTF~ ArrayLIvIRI3"- Max.Rat i 0 F1
Card Cho ices 132.09 39.54 126.72 IO9.90 3.34
Time (T) 153 .54 40.45 3946 1440 3.89
Time (Z) 153.50 38,63 27.18 156.00 5.73
Hypotheses 88.00 79.54 15.90 152.63 9.59*
Attribute
Changes
11.31 8.39 9.26 10.83 1 . 8l
Focusing
Choices
H845 86.09 104.63 in.55 1.37
The above variances are based on Z score transformations of
.-.ie raw data. Total Time (t) represents the variances of theT score transformation of the raw data.
h ° Critical region for F based on 4 groups and 12 df is 4.79 at
9, th percentile. Total Time based on Standard scores (z) and
r.ypotheses fell within this region. Homogeneity of variances
is acceptable for Total Time (t) and for the dependent variables
of card ciioices, Hypotheses, attribute changes and focusing
choices.
Significant heterogeneity. However, since anova (Appendix 5)indicated non-significance, no further transformations were
performed.
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heterogeneity of variance, Inas^ch as the values, for sex
role identification groups performing on the abstract or
thematic card arrays for the hypotheses, was well below sig-
nificance in the initial analysis of the raw data, no further
transformations were performed on these scores. A further
analysis was then performed on the revised scores (See Tables
7i 8, and 9).
The first hypothesis was supported, in part, by the re-
Sul-ts# irst
> there was no significant difference between the
boys and the girls in the number of choices before solution of
tie concept attainment problems. However, there was a tendency
(at the .11 level) indicating that the boys were superior to
true girls in concept attainment choices. This tendency was in
agreement with the hypothesis (Table 10). There was no signi-
ficant difference between males and females with regard to
total time to solution (Table 11). In addition, males offered
significantly fewer hypotheses than females before arriving at
the correct concept (Table 1H). There were no significant dif-
ferences between males and females on the number of attribute
changes on the first card choices (Table 13), and on the per-
centage of focusing choices within the first four card choices
(Table ll±). The means and standard deviations for the above
mentioned variables are given in Table 15* A separate analysis
of variance was conducted on subjects within card arrays for
the dependent variables of card choices and hypotheses. There
I
were no significant differences between the sexes for the
number of card choices in both the abstract and thematic card
arrays. However, as indicated in Table 18, the tendency that
had been noted in Table 10 appeared largely due to the sub-
jects performing on the abstract card array. While there was
no significant difference between the sexes performing on the
abstract card array with regard to the number of hypotheses
there was a significant difference in the thematic card array
with males offering significantly fewer hypotheses before at-
taining correct problem solutions (Table 19). Means and stan
dard deviations are given in Table 20,
If the dependent variables of card choices, total time,
and hypotheses are deemed to represent efficiency in concept
attainment, then it may be concluded that the first hypothesis
where it deals with the greater efficiency of males over fe-
males in concept attainment has been partially confirmed. The
dependent variables of attribute changes and focusing choices
are considered to be operational definitions designed to dis-
cern possible styles of processes of concept attainment. Ilenc
in terms of the strategies or processes, the first hypothesis
was not confirmed since there were no discernible differences
between the males and females.
The second hypothesis was supported, in part, by the re-
sults. Initially, the relatively high masculine subjects re-
quired significantly fewer card choices to attain the concepts
Table 10
Ana
rJ^
S
m°
f
.
Varlance the Number ofCard Choices to Correct Solution
Source df ss MS F Ratio P Value
Total Kl 45ii
S 1 213 213 2*66
.11
I 1 876 876 10.95 u\00•
C 1 0 0 0 mm mm mm mm
S X I 1 150 150 1*87 ,
S X C 1 15 15 ,18 . . TL
I X c 1 3 3
-=t
00
S X I x c 1 46 46 .58 —
Error ko 3208 80
Code
0 - Sox (male or female subjects)
1 - Sex role identification (relatively high or relativelylow masculine identification)
C - Card array (abstract or thematic card array)
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Table 11
Analysis of Variance for Total Timebased on T Scores
Source df ss MS F Ratio P Value
Total 47 4.752
S 1 151 151 1.52
I 1 35 35 *35 — —
—
C 1 1 l
.01
S X I 1 13 13
.13
S X c 1 4 4 .04 —
I X c 1 391 391 3.94 .06
S X I X c 1 196 196 1.97
Error 4o 3961 99
Code
S - Sex (male or female subjects)
I * Sex role identification (relatively high, or relatively
low masculine identification)
C - Card array (abstract or thematic card array)
Table 12
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Analysis of Variance for the Number of Hypothesesto Correct Problem Solution
Source df SS MS P Ratio P Value
Total 47 4315
S 1 488 488 7.51 1
—
1
O•
I 1 488 488 7.51 .01
C 1 0 0 00•
S X I 1 72 72 1.11
S X c 1 42 42 .64
I X c 1 111 111 1.70 —
S X I X c 1 527 527 8.11
.01
Error 40 2587 65
Code
S - Sex (male or female subjects)
I - Sex role identification (relatively high or relatively
low masculine identification)
C - Card array (abstract or thematic card array)
I
-w-
Table 13
Analysis of Variance for the Number of AttributeChanges on First Card Choices
Source df ss MS F Ratio P Value
Total kl ¥16
S 1 126 126 1.20
I 1 10 10
.09 — —— —
C 1 2 2
.02 — — —w
S X I 1 71 71
.67 — — —
S X C 1 31 31 .29
I X C 1 A- Uj- .13 .
s X I X c 1 3 3 .03
Error 40 4189 105
Code
S - Sex (male or female subjects)
I - Sex role identification (relatively high or relatively
low masculine identification)
C - Card array (abstract or thematic card array)
Table ll|.
Analysis of /ar lance for the Percentage of Focus in?Choices within the First Four Card Choices
' ^
Source df SS MS F Ratio P Value
Total kl 4.709
S 1 8 8
.07
I 1 3 3 .03
C 1 0 0 00•
S X I 1 290 290 2.71
S X C 1 8 8
.07
I X C 1 75 75 .70 —
s X I X C 1 31 31 coCM•
Error ko 4294 107
Code
S - Sex (male or female subjects)
i - Sex role identification (relatively high or relatively
low masculine identification)
C - Card array (abstract or thematic card array)
Table 15
Means and Standard Deviations of Males
and Females for Dependent Variables
(for each group, N- 2l\.)
Males Females
Card Choices
Mean
S.D. ki’Sb 51.7510.11 8.96
Total Time
Mean
S.D.
48 . Ill
8.06
52.95
11.17
Hypotheses
Mean 1^6.70 53.08
S «D . 7.08 10.06
Attribute Changes
Mean 51.83 14-8.58
S .D • 10.73 8.52
Focusing Choices
Mean 50.66
^9.83
S.D. 10.26 9.94
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Table 16
Deviations or High and Low Sex RoleIdentification Groups for Dependent Variables*
(for each group, N- 2lp)
HMRI LMRI
Card Choices
Mean
S.D.
Total Time
45.39
9.30
53.91
8.46
Mean
S.D. 49.3311.64
51.66
9.82
Hypotheses
Mean
S.D.
46.70
7.80
53.08
'
10.15
Attribute Changes
Mean
S.D.
49.75
10.11
50.67
9.50
Focusing Choices
Mean
S.D.
50.06
lO.^O
5o.5o
9.79
Code
HMRI — High Masculine Role Identification, i.e© subjects in
both sex groups more inclined toward masculine role.
LMRI - Low Masculine Role Identification, i.e. subjects in
both sex groups less inclined toward masculine role*
/
Table 17
Means and standard Deviations of Groups within the
—
I teraction for Dependent Variables
12 for each group)
Card Choices
Mean
S.D.
45.58
11.49
48.16
11.25
53.58
6.27
54.25
10.47
Time
Mean
S.D.
52.08
12.38
48.08
6.27
46.58
6.35
54«oo
11.89
Hypotheses
Mean
S.D.
4.8.16
9.38
45.25
3.97
51.50
8.91
54.66
12.35
Attribute Changes
Mean
S.D.
49.4-1
11.31
50.08
9.26
51.41
8.39
49.91
10.83
Focusing Choices
Mean
S.D.
48.75
10.88
51.25
10.22
51.75
9.27
49.25
10.56
Code
Abstract - Abstract Card Array
Thematic - Thematic Card Array
HMRI - High Masculine Role Identification (within each sex)
- Low Masculine Role Identification (within each sex)LMRI
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Table 18
separate Analysis of Varianceto Correct Solution for Subi
Card Array, and (b):
of the Number of Card Choic
ects within (A): Abstract
Thematic Card Array
es
Source df SS MS P Ratio P Value
5_*. Abstract Card Array
Total 23 2272
S 1 170 170 2.20
I 11 38I|. 384 S.o5 .05
S x I 1 182 182 2.39
Error 20 1536 76
B: Thematic Card Array
Total 23 2239
S 1 57 57 .68 —
I 1 k-95 495 5.39 ,05
S x I 1 15 15 1«1r^-
1
—t•
Error 20 1672 %
Code
S - Sex (male and female Ss)
I - Sex Role Identification (relatively high and relatively
low masculine identification)
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Table 19
:«r.aurs;nas -Array, and (B): Thematic Card Array
Source df SS MS P Ratio P Value
i?_*. Abstract Card Array
f
Total 23 2330
S 1 122 122 1.20
I 1 67 67 .66 —
S x I 1 104 IOI4. 1.02
Error 20 2037 101
B: Thematic Card Array
Total 23 2385
S 1 ij.08 408 8.68 .01
I 1 532 532 11*31 .01
S x I 1 495 495 10.53 .01
Error 20 950 b-7
Code
S - Sex (male and female Ss)
I - Sex Role Identification (relatively high and relatively
low masculine identification)
Table 20
Means and standard Deviations for Sex and Identificationcroups witnin Separate Card Arrays forCard Choices and Hypotheses
Abstract
Mean SD
Sex
Card Choices
Thematic
Mean SD
Males
Females
4.6.91
52.25
10.97
10.77
48.16
51.25
9.38
8.09
Hypotheses
j
Males
Females
47.58
52.08
7.18
8.38
45*83
54.O8
9.93
9.67
Identification Groups
Card Choices
(R)HMRI
(R)LMRI
45.58
53.58
11.49
6.27
45.16
54.25
11.25
10.47
Hypotheses
(R)HMRI
(R)LMRI
48.16
51.50
9.38
8.91
3.97
12.34
Code
(R)HMRI - Male and female subjects having relatively high
masculine role identification
(R)LMRI - Male and female subjects having relatively low
masculine role identification.
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than the relatively low masculine subjects (Table 10). In
addition, the more masculine subjects offered fewer hypotheses
than the less masculine subjects (Table 12). On the depen-
dent variables of time, number of attribute changes, and per-
centage of focusing choices in the first four cards, there
were no significant differences between the more and less
masculine subjects (Tables 11
, 13, and lip respectively). The
means and standard deviations are given in Table l6.
An additional analysis of variance was conducted on sub-
jects within card arrays for the dependent variables of card
choices and hypotheses. In relation to the second hypothesis,
it was found that the relatively high masculine role identified
subjects required significantly fewer card choices than did
the relatively low masculine identified subjects, both on the
abstract and thematic card arrays (Table 18 ). In terms of
hypotheses, there were no significant differences between the
sex role identificiation groups in their performance on the
abstract card array. However, on the thematic card array,
relatively high masculine role identified subjects required
significantly fewer hypotheses to correct solution than did
the relatively low masculine identified subjects (Table 19).
Means and standard deviations are given in Table 20 .
As with the first hypothesis, that part of the second
hypothesis dealing with efficiency of concept attainment was
essentially confirmed. Two of the three variables that appear
l
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to be measuring efficiency in concept attainment, the number
choices necessary for solution and the number of hypotheses
Offered, differentiated significantly between the more and the
less masculine subjects. The third variable, total time,
failed to indicate any difference between the two groups.
Where the dependent variables were measuring strategy or pro-
cess of concept attainment, - the number of attribute changes
m first card choice and the percentage of focusing changes
m the first four card choices, - there were no distinctions
between the two groups contrasted. Hence, in terms of process
or modes of approach in attaining concepts, the second hypo-
thesis was not corroborated since the more masculine subjects
displayed concept attainment strategies similar to the less
masculine role identified subjects.
The third hypothesis, that males and females having low
masculine role identification would show greater impairment
than males and females of high masculine role identification
when their performances on the thematic cards were compared to
those on abstract cards, failed to be confirmed. This was in-
dicated by the failure to obtain significance in the I x C in-
teractions for the dependent variables of number of card choices
(Table 10), total time (Table 11), hypotheses (Table 12), num-
ber of attribute changes on first card choices (Table 13 ) and
percentage of focusing choices within the first four card
choices (Table lip). Means and
,
standard deviations are shown in
Table 17 .
I
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Discussion
The first hypothesis was corroborated to some extent
if one views three of the dependent variables, - number of
card choices, time and hypotheses, - as representing efficiency
in concept attainment, and the other two variables, - the num-
ber of attribute changes on first card choices and percentage
of focusing choices within the first four card choices, - as
representing modes of approach or styles of strategies* It
appeared that males may be more efficient in concept attain-
ment because they made fewer incorrect hypotheses and showed
a tendency to require fewer card choices than females. But
males and females are not significantly different in concept
attainment strategy as measured by the number of attribute
changes on the first car’d choices and percentage of focusing
choices within the first four card choices.
The present results are consistent in part with those
of Milton (1957, 1959) and Carey (1955), both of whom noted
the greater efficiency of males over females in problem solving
requiring abstract thinking. In his early study Milton (1957)
declared that males differed fundamentally from females in
their ability to solve problems. In a later study, he (Milton,
1959 ) suggested that this difference may be based largely on
the use of problems that are heavily weighted toward the mascu-
line orientation. However, in his later study, Milton (1959)
appears to overlook the better performance of males, relative
I
to females, even when the problems were more closely linked
to female interests although females did improve on these
problems. His results seem to suggest that males possess
greater problem-solving skill than females and that this
greater skill is displayed in problems involving abstract
thinking regardless of their cultural content. The problems
used in the present study, the Bruner concept attainment
problems, can be thought of as tasks which ar®. culturally neu
tral and which involve abstract thinking for efficient solu-
tion. While the results of this study do suggest greater ef-
ficiency of the males, these results do present sufficient
ambiguity to render difficult any clearcut conclusions about
male superiority in concept attainment tasks. In addition,
a study just completed by Taylor (1962) comparing Harvard and
Radcliffe undergraduates, failed to note any male superiority
on the Bruner type, concept tasks. The possibility is quite
great that the Radcliffe females may have included many sub-
jects with low feminine identification and the Harvard male
subjects may have had low masculine identification. The dis-
cussion of the second hypothesis and the results obtained in
relation to this hypothesis, which follows, will pertain to
this last point.
The results support, to a moderate extent, our second
hypothesis that subjects of both sexes with a more masculine
identification v/ere more efficient in concept attainment than
-6o-
subjects of both sexes with a less masculine identification.
Ihe more masculine subjects required significantly fewer card
choices and offered significantly fewer hypotheses in arriving
at the solution for the concept problems. Because the latter
Significant findings concern two of the three variables that
may be considered as evaluating efficiency, it may be warranted
to conclude that the more masculine subjects of both sexes are
more efficient in problem solving than the less masculine sub-
jects. But there was no discernible relationship between mascu-
line identification and the two variables evaluating concept
attainment processes and strategies, - the variables of number
of attribute changes on first card choices and of percentage
of focusing choices within the first four cards. These findings
agree with those of Milton (1957) who declared that more mascu-
line subjects are more efficient in problems involving abstract
thinking.
It appears that the more masculine subjects made better
use of the information obtained from their card choices and
hypotheses since they required significantly fewer card choices
and hypotheses in solving the concept problems. It may be in-
ferred that this more efficient utilization of information is
related to the employment of wider category limits, a tendency
shown to be characteristic of masculine behavior (Wallach and
Caron, 1959 » Pettigrew, 1958)* In the Bruner concept attain-
ment task, the subject is confronted with an array of cards
composed of various attribute value combinations. Initially,
/
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when the subject is shown a focus card (the first positive
card), he has no means Qf knowing the pelevant attributes
for the particular concept. Since any one or all of the at-
tributes may be involved in the correct concept, it would
seen logical tnat the use of the widest category
, limits, where
all untested attributes are considered as having equal proba-
bility for belonging to the correct concept, would be the most
efficient mode of dealing with the task. The present discus-
sion is closely related to the strategy of conservative focus-
ing which Bruner indicates as being, logically, the most ef-
ficient manner for testing the relevancy- of attributes and
thereby for making inferences as to the nature of the concept.
The subject, who uses the conservative focusing strategy initially
considers all the attributes of the focus card as having possible
relevancy. He then proceeds to test the relevancy of the attri-
butes, one at a time, by means of changing the value of an un-
tested attribute on each card choice and noting whether this
change results in a positive or negative instance. If the sub-
ject makes the proper inferences and remembers the relevant
attribute values, he will require fewer card choices and hazard
fewer hypotheses in ootaining correct problem solutions* But
in order to be efficient, the '* conservative focuser" must con-
sider all of the attributes as having potential relevance in
his testing procedure. If the subject restricts the number of
likely attributes he considers in starting the task, he may
overlook the correct attribute values. Thus, by prematurely
* /
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narrowing the possible alternative attributes, the less mascu-
line subject tends to decrease efficiency in problem solving.
In sedition to beginning problem solving tasks with a greater
number of possible alternatives, it seems that the more mascu-
line subject may have greater ability to infer correct alterna-
tives and to remember these alternatives when contrasted with
the less masculine subject. Finally, the results appear to
eliminate the sequence of choices as differentiating the more
and the less masculine subjects since there were no differences
in the number of attribute changes on the first choices and of
focusing choices within the first four choices.
When Milton (1957) partialed out the differences due to
masculine role identification from the subjects’ scores, he
discovered that the difference between males and females was
reduced to non-significance. It would seem that the masculinity-
femininity tests evaluate characteristics which are related to
efficiency in problem-solving. While these characteristics seem
to be possessed more by males, it would appear that females who
tend to be more masculine also possess these characteristics
to some degree. However, many of these characteristics have
to be determined. One possible characteristic typifying more
masculine behavior is wider categories. Males having a more
masculine identification probably acquire the tendency to em-
ploy wide categories. Similarly, females whose identification
is more masculine, will display wider category limits. Thus,
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b °th SeXSS
’ subj'9cts
» wh0 are “re masculine, employ
widen category limits. This characteristic appears to be re-
lated to greater problem-solving ability. The studies of
Didato and Kennedy t 1956 ) and Allport et al. ( 1951 ) als0 sug_
gest possible characteristics or factors in that they discovered
"greater masculinity" to be associated with more objective, ra-
tional and aggressive behavior. Two other characteristics
that may be related to the more masculine behavior and interests
include the ability to make correct inferences among possible
alternatives and the ability to remember the correct alterna-
tives in problem-solving tasks. But the latter abilities, it
is. believed, may be exhibited to a greater degree only by the
more masculine subjects within both sexes on problem-solving
tasks of an abstract nature. Certainly, the results of this
study do indicate that the sequences of choices in problem-
solving tasks do not distinguish the more and the less masculine
subjects
.
The additional analysis of variance that were performed
separately for the two card arrays for the variables of card
choices and hypotheses proved to be rather inconclusive. It
would appear that neither card array (abstract or thematic) was
entirely responsible for the significant results obtained in
the initial analyses and which supported the first and second
hypotheses.
The failure to obtain significant differences between
l
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Oroups with regard to total time necessary to complete the
problems may be due to greater reflectiveness on the part of
the more efficient subjects. Those subjects requiring fewer
Choices and hypotheses to solve the problems may have taken
More time to think through the many alternatives. Hence, the
shorter period of time necessary to solve based on fewer choices
and fewer hypotheses was offset by the greater time spent in
considering possible alternatives.
The failure to obtain significant differences in the de
pendent variables of number of attribute changes on the first
card choices and percentage of focusing choices within the first
four card choices apparently reflects general characteristics
of the adolescent population. Bruner's studies (1956) in
strategies were done with students at Harvard University, while
his operational definitions enabled Bruner to discern different
types of strategies used by college students under varying con-
ditions, the operational definitions do not appear to be appli-
cable to younger adolescent populations. In a study involving
adolescent deaf students. Tiffany and Kates ( 1962 ) discovered
significant differences between good and poor lip readers in
number of card choices, and total time. Eut there was no dif-
ference between the two groups in the type of strategies used.
riith few exceptions, the deaf students used what Bruner described,
as a successive scanning type of strategy. Similarly, Kates,
Yudin and Tiffany ( 1962 ) reported that their hearing adolescent
subjects also followed a successive scanning strategy. Tiffany
I
-65-
and Kates (1962) have noted significant differences in problem-
solving efficiency between good and poor lip reading groups as
measured by the variables of total time, number of card choices,
but were unable to distinguish between the groups in terms of
strategies or sequences of choices in order to account for the
differences in efficiency*
It would appear that new ways of looking at strategies
is necessary when using the Bruner type task on younger adoles-
cent populations, Bruner (1956) himself indicated that the
four strategies he distinguished were not definitive. A pos-
sible clue for future investigations of strategies among adoles-
cents is suggested by a finding of Bruner ( 1956 ) in his studies.
He noted that when increased cognitive strain made "the going
rough," there was a tendency among some subjects toward what
he labelled a thirst for redundancy, a need to confirm again
information that had already been obtained by earlier card
cnoiccs.
->ince the adolescent phase of life appears to be gen-
erally characterised by uncertainty and search for stable values,
it might well be that a "thirst for redundancy" is characteristic
of adolescents in general. Thus, because of their redundancy,
they may not meet the operational definition of conservative
focusers* It would seem, therefore, that new methods of analyz-
ing performances of adolescent subjects on Bruner type tasks in
order to account for differences in efficiency might very well
be an important area for future research (See Yudin and Kates,
l
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1962 for an attempt at investigating these new methods).
The failure to obtain significant results in the third
hypothesis is not clear cut. While the results were insigni-
ficant, there was a tendency toward significance in the variable
Of total time. Since total time failed to show significance
for the first two hypotheses, the meaning that total time had
in subjects' performances is rather speculative. Apparently,
the thematic cards do not present any greater difficulties for
the less masculine identification group of subjects than for
the more masculine group. The less masculine group did not
suffer any greater impairment in its ability to make classifi-
cations with thematic materials than did the more masculine
group
.
The results seem to point to the use in future investi-
gations, of other concept formation tasks than the Bruner type.
Didato and Kennedy (1956) and Allport et al. (1951) state that
greater masculinity appears to be related to more objective,
rational and aggressive behavior. These characteristics were
inferred from the scores of males and more masculine subjects
on the Allport-Vernon test of values. It might be interesting
to note whether males and females who score high on the theore-
tical, economic and political subscales of the Allport-Vernon
scale are more efficient in attaining concepts than males and
females who have high scores in the aesthetic, social and re-
ligious scales.
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Finally, more normative data are needed on the Bruner
type task from different populations and age groups. While
it has been possible to note differences in problem-solving
efficiency between groups, attempts to discern possible dif-
ferences in strategies of these groups have proven relatively
unsuccessful. Hew ways of qualitatively and quantitatively
Viewing the data are therefore needed, especially when the
tasks are administered to younger age groups. Another suggested
area of study involves noting changes in performances and
strategies under different levels of pressure. I„ the present
Study, no time limit was set for problem solution nor was the
number of card choices limited. It is possible that such re-
strictions might have systematic effects upon efficiency.
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Summary
This investigation had two mm purposes: (a) to determine
whether or not sex differences and the ability to attain con-
cepts were related, (b) to determine if subjects within both
aex groups who were more masculine in their sex role identifica-
tion were also more efficient in the attainment of concepts.
Forty-eight high school students from a subject pool of 333
students were selected on the basis of their scores on two
tests of masculinity-femininity,
- the Terman-Miles and the
Minnesota Multiphasic Personality Inventory tests. Twelve boys
who were relatively high in masculinity and 12 boys who were
relatively low in masculinity comprised the male group. Simi-
larly, 12 girls who were high and 12 girls who were low in
femininity formed the female groups. First the 24 males and
2lt females were compared on concept attainment tasks. In addi-
tion, the more masculine subjects in sex role identification
within both sexes (H-2lj.) were compared on concept attainment
tasks with the less masculine subjects within both sexes (H-2tj.).
Finally, the differences in concept attainment performances of
the 12 more masculine subjects on an abstract card set and the
12 more masculine subjects on a thematic card set were compared
with the corresponding differences between the 12 less masculine
subjects on the abstract set and the 12 less masculine subjects
on the thematic card set.
All groups were matched for intelligence, socio-economic
StatU3
’ aud ' '' 41s °’ Sroups solving problems on the abstract
card array were matched with the corresponding groups taking
the thematic card array on the two msculinity-femininity test
* A11 SUbJ#0tS *w® required to solve four concept problems
from a simultaneously presented array of cards. Half the sub-
jects solved their problems from an abstract card array and the
other half solved their problems from a thematic card array.
The test material for this experiment consisted of Bruner's 8l
abstract card array and his 64 thematic card array.
The first hypothesis was confirmed in part. Males appeared
to be more efficient than females in the attainment of concepts
in that males significantly made fewer incorrect hypotheses and
showed a tendency to require fewer card choices before attaining
the correct solution. There were no significant differences be-
tween the sexes in the other dependent variables of total time,
attribute changes on first card choices and focusing choices
within the first four card choices.
The second hypothesis was also confirmed in part. Males
and females having more masculine role identification were more
efficient than less masculine subjects in the attainment of con-
cepts as indicated by offering significantly fewer card choices
and significantly fewer incorrect hypotheses before attaining
solution. There were no significant differences between the
groups in terms of total time, attribute changes or focusing
choices.
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The third hypothesis that males and females having low
masculine role identification would show greater impairment
than males and females of high ^sculine role identification
when their perfonnances on the thematic cards were compared
to those on the abstract cards failed to be confirmed in all
part So
The results represent moderate confirmation of the first
two hypotheses in terms of efficiency in attaining concepts but
no discernible differences in strategies as defined in this ex-
periment. It would appear that efficiency in concept attainment
is related to factors encompassed in higher masculine role
identification. Although these factors have yet to be definitely
determined, there are indications that the greater efficiency
of xiigh masculine role identified subjects might well be related
to their employment of wider category limits, their better capa-
city to make correct inferences among possible alternatives, and
a greater ability to remember the correct alternatives.
The implications of the results were discussed and possible
future research was suggested.
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Appendix 3
Analysis of Variance for the Number of cnrH •to Correct Solution based on RJ ^
Source
Total
S
I
C
S X I
S X C
I X C
S X I X c
Error
df ss MS F Ratio P Value
k-7 3696
1 165 165 2,70
.11
1 652 652 IO.69 LA00•
1 275 275 4.51
.05
1 124 124 2.03
1 9 9 .15 —
1 2 2
.03 —
1 35 35
.57
k-0 2434 61
Code
S Sex (male or female Ss)
I - Sex Hole Identification (relatively high orlow masculine identification
relatively
C - Card Array (abstract or thematic card array)
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Appendix lj.
Analysis of Variance for Total Time Based on Raw Data
Source df SS MS F Ratio
Total
^7 31444.
V cL JL Lit/
- S 1 990 990 1.98 mm mm mm ~
I 1 1083 IO83 2.17
c 1 ii4o8 4408 8.83
.005
s X I 1 108 108
.22 mm mm mm mm
S X c 1 17 17
.03 mm mm mm
I X c 1 3781 3781 7.58 .01
s X I X c 1 1102 1102 2.21
.15
Error 1 19955 499
Code
S - Sex (male- or female Ss)
I - Sex Role Identification (relatively high or relativelylow masculine identification "
C - Card Array (abstract or thematic card array)
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Appendix 5
Analysis of Variance for the Number ofto Correct Solution based^n Raw clia
heS6S
Source df
__
ss MS P Ratio
Total
47 761).
r value
S l 75 75 6.8l OJ0•
I 1 80 80 7.27
.02
C 1 37 37 3.36 .08
S X I 1 19 19 1.73
S X c 1 12 12 I .09
IX c' 1 22 22 2.00 mm mm mm
S X I X c 1 83 83 7. 5k .01
Error 4.0 436 11
Code
S - Sex (male or female Ss)
I - Sex Role Identification (relatively high or relatively
low masculine identification)
C - Card Array (abstract or thematic card array)
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Appendix 6
Source df ss MS P Ratio
Total
4-7 2kk
1 v aiue
S 1 k
.99
I 1 ^ 0 0 oo•
C 1 75 75 18.65
.001
S X I 11 2 2
.50 mm mm mm mm
S X C 1 1 1
.24 ,M
I X C 1 1 1
• 24. ™
S X I X C
Error
1
4-o
0
161
0
4-. 02
00•
/
Code
S - Sex (male or female Ss)
I - Sex Role Identification (relatively high or relatively
low masculine identification)
^ ~ Card Array (abstract or thematic card array)
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Appendix 7
Analysis of Variance for the Percentage of FocusingChoices within the First Four Card ^Onoices Based on Haw Data
Source df SS MS p Rat 1 0
Total 47 7811
r value
S 1 20 20
.12 mmmmmm
I 1 0 0 00• mm mm mm
C 1 266 266 1.54 mmmmmm
S X I 1 5oi 501 2.90 mm mm mm
S X c 1 23 23
.13 mmmmmt
I X c 1 94 94 «54 mmmmmrn
S X I x c 1 49 49 .28 mm mm mm
Error 40 6908 173
Code
S - Sex (male or female Ss)
I Sex Role Identification (relatively high
low masculine identification)
or relatively
C - Card Array (abstract or thematic card array)
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Appendix 9
Means and Standard Deviations on Raw Data for Sex Groups
(N- 24)
Variable
Card Choices
Males Females
Mean
S.D. 29.37 33.08
9.17 8.31
Time
Mean
S.D. 53 oOO7*28
62.08
43.30
Hypotheses
Mean
S oD •
6.33
2.11
8.83
3.94
Attribute Changes
Mean
S.D.
7.20 6.62
2.44 2.07
Focusing; Choices
Mean
S.D.
59*00
13.61
57. 70
12.53
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Appendix 10
Means and standard Deviations on Raw Dat;for Sex Role Identification Groups
(H- 2Lj.)
Variable HMRI lmrt
Card Choices
Mean
S.D. 27.5411.97
314..91
7.62
Time
Mean 52.79 62.29
27.60 47.42
Hypotheses
Mean
S.D.
6.29
3.38
8.87
4.52
Attribute Changes
Mean
S oD •
6.91
2.34
6.91
2.23
Focusing Choices
Mean 58.37 58.33S .D • 7.63 12.7)4-
Code
HUffil - Males and. females having relatively high masculine role
identification for their sex group.
LiVJRI - Males and females having relatively low masculine role
identification for their sex group#
-85-
Appendix 11
Means and Standard Deviations on Raw Datafor Groups in the I X c Interaction
(N- 12)
Variable
Card Choices
Abstract Array
HMRI LMRI
Thematic Array
HMRI LlvER. I
Mean
S.D.
Time
30.08
9-94
37.16
5.41
25.00
6.4.8
32.66
9.00
Mean
S.D.
Hypotheses
52.08
24.64
43.83
11.74
53.50
13.07
80.75
30.54
Mean
S.D.
Attribute Changes
7.83
3.35
9.08
3.87
4.75
1.73
8.66
5.26
Mean
S.D.
Focusing Choices
5.58
1.73
5.75
1.22
8.25
2.17
8.08
2.47
Mean
S.D.
59.33
10.01
62.08
8.83
5741
l£ .36
54.58
15.12
Code
Abstract Array - Abstract Card Array
Thematic Array - Thematic Card Array
HMRI " Males and females having relatively high masculine role
identification for their sex group*
L.'IU - Males and females having relatively low masculine role
identification for their sex group*
I-86-
Appendix 12
Baw Data and Equivalent % Scores for the Number of Card Choices
HMRty
1. 3 2 5 3
2. 9 2 9 6
3. 5 3 13 11
4. 9 3 6 4
5. 10 7 7 7
6. 1 13 11 3
LMHM
7. 7 3 11 19
8. 5 11 16 9
9* 3 13 19 2
10. 12 4 12 9
11. 10 12 15 4
12. 3 5 11 9
HERE
13. 4 6 6 12
14. 12 3 4 14
15. 10 6 19 3
16. 7 5 18 17
17. 4 15 9 9
18. 5 12 11 11
LFRF
19. 12 13 15 3
20. 9 8 6 9
21. 6 4 12 9
22. 2 10 11 5
23. 3 10 6 4
24. 3 19 19 11
13 26 25.
26 41 26.
32 48 27.
22 36 28.
31 47 29.
28 43 30.
LMHM
40 57 31.
41 58 32.
37 53 33.
37 53 34.
41 58 35.
28 43 36.
SERF
28 43 37.
33 49 38.
38 55 39.
47 65 40.
37 53 41.
39 56 42.
LFBF
43 6o 43.
32 h8 44.
31 47 45.
28 43 46.
23 37 47.
52 71 48.
(Thematic Array)
9 4 3 6 22 42
6 11 3 5 25 4511 8 7 5 31 52
3 11 2 2 18 38
3 8 5 3 19 388 8 1 5 22 42
9 5 4 5 23 43
15 14 11 4 h4 67
3 3 5 5 16 35
25 4 7 10 46 706 12 7 5 30 51
7 19 5 2 33 55
13 4 3 4 24 44
17 13 3 2 35 57
13 25 2 2 42 65
15 6 12 5 38 61
12 12 3 4 31 52
5 11 5 9 30 51
5 10 3 7 25 45
10 3 3 25 41 62
10 9 9 3 31 52
9 3 5 4 21 41
11 2 £ 6 21 41
10 2 7 5 24 **4
HMRM - High masculine role identified males
LMHM - Low Masculine role identified males
HERF - High feminine role identified females
LFRF - Low feminine role identified females
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Appendix 13
Saw Data and Equivalent T Scores for Total Tim« * v.
Data Coded in Blocks of 10 Seconds
Solution.
Ss #1
Igg.ftlqaa.
#2 #3
Haw
#4 Total T
(Abstract Array)
Ss
HMIff
HMEM
1. 6 2 18 6 32 40 25.2# 12 3 13 14 42 47 26.
3* 10 3 13 13 39 45 27.4. 35 3 16 8 62 6l 28.
5. 14 12 11 18 55 58 29.6, 1 14 14 3 32 40 30.
LMRM
LMBM
7. 11 4 14 24 53 56 31.
8, 5 10 13 13 41 46 32.
9. 4 14 26 2 46 53 33-10. 8 7 12 10 37 43 34.
11* 12 111 17 5 45 52 35.
12* 2 3 14 11 30 35 36.
HFRF HFRF
13. 5 5 10 24 44 50 37.
14. 31 3 5 36 75 63 38.
15. 10 5 26 3 44 50 39.
16. 8 3 18 14 43 49 40.
17. 3 14 7 7 31 37 41.
18. 3 10 14 10 37 43 42.
LFRF LFRF
19. 54 28 24 4 110 72 43.
20. 32 25 13 12 82 66 44.
21. 7 6 24 12 49 54 45.
22. 4 12 31 8 55 58 46.
23. 2 8 5 2 17 29 47.
24. 2 18 21 9 50 55 48.
Code
HMEM - High masculine role identified males
LMRM - low masculine role identified males
HER!' " High Feminine role identified females
LFRP - Low feminine role identified females
#2 #3 #4
(Thematic Array)
24 6 12 13
12 38 11 9
18 14 18 lo
6 19 5 j
4 33 17 12
14 17 10 8
11 8 14 9
27 31 25 9
5 6 9 11
45 13 19 23
13 34 13 6
15 59 15 3
21 8 9 10
60 60 13 4
34 60 4 4
60 16 31 10
37 30 7 11
6 31 6 10
6 21 3 12
20 7 7 43
22 17 13 3
20 4 8 7
33 3 9 8
15 3 18 5
Haw
Total T
55
70
6o
35
66
49
49
54
51
35
52
45
42 42
92 58
31 29
100 6l
66 52
92 58
48 44
137 72
102 63
117 66
85 56
53 47
42 42
77 55
55 49
39 41
53 47
41 39
Appendix 14
Saw Data and Equivalent Z score* of Hypothesesbefore Correct Problem Solution
(Abstract Array)
HMRft
(Thematic Array)
1. 1 0
2. 1 o
3 . 0 0
4
.
4 o
5 . 2 1
6
. 0 3
LMBM
3 1 5 bo
2 3 6 43
4 5 9 5i
2 1 7 46
1 1 5 40
2 1 6 43
25 . 4 0
26. 1 5
27
. 1 1
28
.
• 1 3
29 . 0 4
30 . 1 1
UffiH
0 2 6
0 0 6OI3
0 0 4
3 18O13
7 . 1 0
8. 0 1
9 . 1 3
10. 1 2
11
. 5 3
12
. 0 0
Harpy
13. 1 2
14
. 2 0
15. 3 1
16. 1 0
17 . 0 2
18
. 0 1
MBI
19
. 5 5
20. 3 3
21
. 1 1
22. 1 2
23 * 0 2
24
. 0 3
Code
3 2 6 43
1 0 2 32
6 1 11 57
4 3 10 54
6 1 15 68
5 5 10 54
3 5 11 57
2 6 10 54
8 2 14 65
4 5 10 54
1 1 4 37
2 3 6 43
3 2 13 63
1 2 9 51
3 1 6 43
6 3 12 60
1 0 3 35
6 4 13 63
31. 0 0 1 1 2
32 . 8 3 1 2 14
33 . 0 0 0 2 2
34. 1 1 0 2 4
35. 0 0 0 0 0
36.. 3 4 1 0 8
HFKIf
37. 7 1 2 2 12
38. 5 7 0 0 12
39. 8 5 0 1 14
40. C 2 3 1 11
41. 4 7 0 3 14
42. 1 6 1 3 11
UM
43. 2 4 0 3 6
44. 4 1 0 0 5
45. 2 2 0 0 4
46. 2 0 0 2 4
47. 3 0 1 2 6
48. 1 0 1 0 2
HMRM - High masculine role identified males
LMRM - Low masculine role identified males
HERE - High feminine role identified females
LERT - Low feminine role identified females
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Appendix 15
Saw Bata on the Number of Attribute
Changes on the Pirst Card Choices
„ Eaw
BffiM
1
.
2
.
3.
4.
5.
6
.
(Abstract Array)
1
3
2
3
1
1
1
1
1
2
2
1
1
1
2
2
1
1
1
1
1
3
1
l
4
6
6
5
4
37
55
55
10 72
46
37
7.
8
.
9.
10
.
11
.
12
.
3
2
1
3
1
2
1
1
2
2
2
2
1
1
1
1
1
1
3
1
1
2
2
1
8
5
5
65
46
46
8 65
6 55
6 55
-** &—1£-
-i2_ #4 Total 7
(Thematic Array)
25 .
26
.
27 .
28.
29.
30.
LMRM
31.
32.
33.
34.
35.
36.
1
3
2
4
2
3
1
4
1
1
1
3
1
2
2
2
4
2
3
6
3
2
1
4
1
2
2
1
3
2
3
1
2
1
1
1
1
2
2
1
3
1
3
1
1
4
1
2
4
9
8
8
12
8
10
12
7
8
4
10
33
13-
,
1 2
14. * 2 1
15. 1 1
16
. 1 1
17. 1 2
18. 1 2
UTg
19. 4 2
20
. 1 1
21
. 2 1
22
. 1 2
23. 1 1
24. 1 1
1 1 5 46
1 2 6 55
1 1 4 37
1 3 6 55
1 1 5 46
1 1 5 46
1 1 8 55
1 1 4 37
2 2 7 61
1 2 7 55
2 1 5 56
1 1 4 37
37. 3 33
38. 4 3
39. 2 2
40. 2 1
41. l 4
42. l 1
LFRP
43. 1 2
44. 3 2
*3. 3 3
46. 1 3
47. 2 1
48. 1 2
HMRM - High masculine role identified males
LMBM - IoW Masculine role identified male*
HPEP - High feminine role identified females
LffRT - Low feminine role identified females
1 3 10
2 1 10116
2 16229
2 1 5
1 3 7
2 18
2 4 12
2 17
2 4 9
3 1 7
g'egg^i:
y'gggss
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Appendix 16
Haw Data and Equivalent Z Sro-rns
Choices within ot
S&
HMRM
1
.
2
.
3.
4.
5 .
6*
LMRM
7.
8
.
9.
10
.
11
.
12
.
13*
14
.
15.
16
.
17.
18.
LFKF
19.
20
.
21 .
22
.
23.
24.
Code
HMRM
LMRM
HFRJ
LOT
—fffilaM Haw
li—12.. , 13—Jk _JUsU
(Abstract Array)
2 2 2 2 67 55
0 2 3 2 50 ho
2 2 2 2 50 ho
2 2 3 2 60 49
3 1 3 3 67 55
1 2 3 3 75 69
3 3 3 1 67 55
2 2 3 2 63 52
2 0 3 2 50 ho
1 2 3 2 50 ho
3 3 1 2 56 46
2 3 3 3 73 62
2 3 3 3 69 58
2 2 3 2 60 49
2 2 2 2 50 ho
3 3 3 3 75 69
4 2 3 2 69 58
4 1 2 2 63 52
1 2 3 3 60 49
2 3 2 3 63 52
2 2 1 2 44 29
2 1 2 2 50 ho
3 2 1 2 53 45
2 3 3 3 73 62
—groblemg
^5 £l #2_ #3
Raw
#4 Total 7,
(Thematic Array)
-SMR&
25.
26
.
4 3 3 4 93 72
1 2 2 2 47 45
27. 4 2 1 1 50 47
28. 1 2 2 1 55 50
29. 3 2 2 2 64 54
30. 3 2 1 3 69 60
im
31 . 1 1 3 2 44 46
32 . 3 2 2 4 63 52
33 . 3 0 0 3 43 hi
34. 4 22 3 3 75 66
35 . 3 1 2 3 56 51
36 . 1 0 2 l 29 29
H3PRJ*
37. 1 4 3 2 67 57
38. 3 0 1 2 46 44
39. 2 2 2 2 67 57
40. 2 2 1 4 63 52
41. 3 1 0 1 33 36
42. 4 2 3 2 69 60
43. 3 0 3 2 53 49
44. 1 1 2 3 50 47
45. 2 1 1 2 38 38
46. 3 2 1 4 73 63
47. 1 1 1 1 33 36
48. 4 1 1 3 64 54
- High masculine role identified males
- Low masculine role identified males
- High feminine role identified females
- Low feminine role identified females
Note: In those instances where a subject chose less than four cards to solve
a problem, percentage of focusing choices was based on the number of cards
chosen.
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